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Hermetička  opturacija  kanalnog  sistema  na 
apeksnom  spoju  dentina  i  cementa  jedan  je  od  uslova 
za uspeh preduzete endodontske terapije. Cilj ovog rada 
bio je da se in vitro proveri kvalitet apeksnog zaptivanja 
tri  različita  materijala  za  opturaciju  kanala  korena 
zuba  semikvantitativnom  metodom  bojenih  rastvora.  U 
istraživanju  je  korišćeno  55  jednokanalnih  zuba,  a  kao 
test materijali za opturaciju korišćeni su AH-plus, Ketac-
Endo  i  Endometazon.  Linearni  prodor  boje  je  tumačen 
posle prosvetljavanja zuba u 2% rastvoru metil salicilata. 
Dobijeni  rezultati  su  ukazali  na  efikasniju  vezu  između 
materijala za opturaciju i zidova kanala, odnosno, bolje 
apeksno zaptivanje ostvareno je kod AH-plus (0.25mm) i 
Ketac-Endo (0.52mm) dok je veću apeksnu propustljivost  
i  slabije  athezivne  osobine  pokazao  Endometazon 
(2.35mm), Ni jedan od testiranih materijala za opturaciju 
kanala korena nije pokazao potpuno apeksno zaptivanje. 
Ključne reči: apeksna opturacija, materijal za opturaciju
Temeljna  biomehanićka  preparacija,  adekvatna 
dezinfekcija  i  kvalitetna  hermetička  trodimenzionalna 
opturacija  kanalnog  sistema  apeksno,  bočno  i  krunično 
predstavljaju  osnovne  uslove  za  uspeh  preduzete 
endodontske  terapije  i  sprećavanje  svake  reinfekcije 
periapeksne regije.1
Kvalitet  opturacuje  kanalnog  sistema  bitno 
determiniše jačina veze između paste za opturaciju kanala 
i dentina kanala korena. Na atheziju opturacionog sredstva 
direktno utiču brojni faktori koji često dovode do stvaranja 
mikroprostora  na  granici  dodira  opturacionog  materijala 
i  dentinskog  tkiva  u  kanalu  korena.2  Mikropukotina  je, 
uglavnom,  posledica  razlike  u  koeficijentu  termičke 
ekspanzije  materijala  i  zubnih  tkiva;  zaostalog    debrisa 
(smear  layer)  na  dentinskoj  površini  kanala  korena; 
Thorough  biomechanical  preparation,  adequate 
disinfection  and  hermetical  tri-dimensional  root  canal 
obturation  in  apical,  lateral  and  coronal  directions  are 
obligate conditions for the success of endodontic treat-
ment  and  prevention  of  re-infection  in  apical  area, 
respectively.1
Quality  of  root  canal  obturation  is  determined  by 
adhesive  strength  between  obturation  material  and  root 
dentine.  Numerous  factors  directly  influence  this  adhe-
sion, often resulting in microgaps on obturation material 
and root dentine interface.2 Microgaps are usually result-
ing  from  discrepancies  in  expansion  coefficients  of  the 
material and dental tissues, smear layer present on den-
tine surface in root canal, the amount of obturation mate-
rial  in  root  canal  and  inadequate  obturation  technique. 
SUMMARY
Hermetical obturation on dentine-cement junction is 
one of the conditions for success in endodontic treatment.
The  aim  of  this  paper  was  to  evaluate  apical 
obturation  of  three  different  root  canal  obturation 
materials.  Methods  consisted  of  in  vitro  semi-
quantitatively measured penetration of colored solutions. 
Total  number  of  55  single-canal  teeth  was  used  and 
obturation  test  materials  were  AH-plus,  Ketac-Endo 
and  Endomethasone.  Linear  color  penetration  was 
evaluated following illumination of teeth in 2% sol. Metyl-
salicilate.  Results obtained have shown better adhesion 
between  sealer  and  root  canal  walls,  i.e.  better  apical 
obturation  when  AH-plus  (0.25mm)  and  Ketac-Endo 
(0.52mm) were used and highest rate of apical leakage 
when  Endomethasone  was  used  (2.35mm).  None  of  the 
tested  obturation  materials  have  sealed  apical  portion 
completely.
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debljine i količine zaptivnog sloja silera u kanalu korena; 
rastvorljivosti  opturacionog  materijala  i  neadekvatne 
tehnike opturacije.
Manji  mikroprostori  omogućavaju  mikrocurenje 
tečnosti  i  bakterijskih  toksina,  a  mogu  se  identifikovati 
metodom tečne filtracije.3-6
Značajan faktor u pojavi mikropukotine je i razma-
zni sloj. Ako se ima u vidu i činjenica, da se uklanjanjem 
razmaznog  sloja  (smear  layer)  sa  površine  preparisanih 
zidova kanala, smanjuje mikropropuštanje, ali i povećava 
propustljivost dentina 5 do 6 puta, klinički je teško postići 
istovremeno  efekat  maksimalnog  smanjenja  apeksnog 
curenja i propustljivosti dentina. Osim toga, za definitivnu 
opturaciju kanalnog prostora zuba najčešće se koriste paste 
u kombinaciji sa mono gutaperka kočićem koji se ne vezu-
je za zidove kanala, već samo potiskuje pastu uz zidove 
kanala. Neka istraživanja su pokazala da opturacija samo 
sa jednim kočićem dovode do najvećeg mikrocurenja.1
Velika količina paste kod tehnike punjenja sa jednim 
kočićem pokazuje veću kontrakciju od manje zapremine 
koja se koristi kod tehnika kondenzacije.
Savremeni  zahtevi  endodoncije  ukazuju  na  značaj 
gutaperke u opturaciji kanala, a paste moraju da ispunjavaju 
sve kriterijume u smislu biokompatibilnosti, athezivnosti, 
dimenzionalne stabilnosti i pogodne aplikativnosti.8,9
U  ovom  eksperimentalnom  istraživanju  postavljen  je 
cilj da se in vitro, semikvantitativnom metodom linearnog 
prodora bojenih rastvora proveri kvalitet apeksnog zaptivanja 
tri različita materijala za opturaciju kanala korena zuba.
Materijal i metode
Istrživanja su obavljena na 55 jednokanalnih ekstra-
hovanih  zuba,  osoba  različitog  pola  i  starosti.  Zubi  su 
podeljeni u 5 grupa od čega su tri eksperimentalne (n=15) 
i dve kontrolne (n=5). Kao materijali za opturaciju, kori-
šćeni su AH-plus, Ketac-Endo i Endometazon. Svi kore-
novi zuba su presecani u predelu gleđno-cementne granice 
i standardizovani na dužinu od 17 mm.
Posle standardne biomehaničke obrade kanala kore-
nova, obilne irigacije 2% NaOCl i 3% H2O2 i uklanjanja 
razmaznog  sloja  kondicioniranjem  15%  NaEDTA    u 
trajanju od jednog minuta, zubi su čuvani u 1% NaOCl. 
Definitivna opturacija urađena je lentulo spiralom i mono 
gutaperka kočićem uz korišćenje tri različita endodontska 
silera (Ketac endo, AH-plus i Endometazon). Posle optu-
racije kanala zubi su ostavljeni u termostat na temperaturi 
od  370C  u  uslovima  apsolutne  vlažnosti  u  trajanju  od 
sedam dana. Po isteku ovog vremena, površine korenova 
su isprane i osušene, a potom premazane dvoslojnim sili-
konskim lakom celom dužinom, osim površine od 2 mm 
oko apeksnog dela korena. U sledećoj fazi, vrhovi korena 
su potopljeni u rastvor Indian ink u trajanju od 7 dana. 
Nakon  ove procedure, zubi su još 7 dana čuvani pasivno 
potopljeni u rastvoru.10,11
Smaller  microgaps  allow  micro  leakage  of  fluids  and 
bacterial toxins and can be identified by fluid filtration 
method.3-6 An important factor influencing microgaps is 
present smear layer on root canal walls. When having in 
mind that removing smear layer from root canal walls is 
decreasing micro leakage but is increasing dentine tubules 
permeability up to 5 - 6 times, it is clear that it is difficult 
to  achieve  clinical  effects  of  maximally  decreased  api-
cal  leakage  and  dentine  permeability,  simultaneously. 
Beside that, in root canal obturation most commonly are 
used  materials  with  master  gutta-percha  points  that  are 
only sealed to the canal walls. There are studies showing 
that major micro leakage occurred when obturation was 
completed with only one master point.1 Higher amount 
of sealer, when only one master point is used, tends to 
more intensive material contraction comparing to the con-
densation technique with less sealer used. Contemporary 
requirements  in  endodontics  are  pointing  gutta-percha 
importance in root canal obturation together with criteria 
of  biocompatibility,  adhesion,  dimensional  stability  and 
convenient applicability respected.8,9
The aim of this study was to evaluate sealing quality 
of three different obturation materials by semi-quantitative 
measurements of color penetration in vitro.
Material and methods
Total of 55 single-canal extracted human teeth from 
patients of both genders and various age, were included 
in  the  study.  All  teeth  were  classified  in  5  groups,  of 
which  three  groups  (n=15)  were  experimental  and  two 
were used as controls (n=5). Examined obturation mate-
rials were AH-plus, Ketac-Endo and Endomethasone. All 
teeth were dissected on enamel-cement junction and roots 
standardized on 17mm length. Following biomechanical 
preparation  of  root  canals,  thorough  irrigation  with  2% 
NaOCl and 3% H2O2 and removal of the smear layer by 
conditioning with 15% Na-EDTA during one minute, teeth 
were preserved in 1% NaOCl. Obturation was done with 
L-file and one gutta-percha master point, and three differ-
ent sealers (Ketac-Endo, AH –plus and Endomethasone). 
After canal obturation teeth were placed on 37oC during 
seven  days  in  conditions  of  absolute  humidity.  Follow-
ing  this  time,  root  surfaces  were  flushed  and  dried  and 
covered with double-layer silicone varnish up to the line 
2mm from the apical part. In the next stage, root apices 
were immersed in Indian ink solution for 7 days. After 
this procedure, teeth were passively immersed in marker’s 
solution for the next 7 days.10,1192  Stom Glas S, vol. 52, 2005. 
Dekalcifikacija  zuba  je  izvršena  u  10%  rastvoru 
azotne  kiseline  i  10%  rastvoru  H2O2,  a  dehidratacija 
sukcesivno u 80%, 90% i 100% alkoholu.
Efekat  prosvetljavanja  zuba  ostvaren  je  potapanjem 
uzoraka u 2% rastvor metilsalicilata tokom 4 dana. Očita-
vanje  linearnog  prodora  boje  u  apeksnom  delu  vršeno  je 
na osnovu detekcije difundovane boje od foramena apikale 
prema koronarno u dve projekcije (meziodistalno i bukoo-
ralno), na stereoskopskom mikroskopu (Stemy SV8 Zeiss, 
Nemačka). Dubina penetracije boje registrovana je pomoću 
odgovarajuće skale. Dobijeni rezultati su statistički obrađeni.
Kao  pozitivna  kontrola  (n=5),  korišćeni  su  uzorci 
bez prethodnog oblaganja silikonskim lakom i potapanja 
u Indian ink tokom 7 dana. Negativna kontrola (n=5) obu-
hvatala je zube kompletno prekrivene silikonskim lakom, 
a potom uronjene u Indian ink tokom 7 dana.
Rezultati 
Dobijeni rezultati su prikazani u tabelama 1-4, grafi-
konima 1-3 i na slikama 1-5. U grupi A, najmanji stepen 
apeksne propustljivosti utvrđen je kod AH-plus (0,252mm) 
(Tab. 1, graf. 1, sl.1).
Decalcification of the teeth was completed in 10% 
nitric acid and 10% H2O2 and dehydration in 80%, 90% 
and 100% alcohol, subsequently.
Effect  of  illumination  of  teeth  was  achieved  by 
immersing  samples  in  2%  metyl-salicilate  over  4  days. 
Evaluation of the linear color penetration in apical root 
portion  was  based  on  detection  of  color  diffused  from 
apical  opening  toward  coronal  part  in  two  projections 
(mesial-distal and buccal-oral) and performed on stereom-
icroscope (Stemy SV8 Zeiss, Germany). Depth of penetra-
tion  was  noted  according  to  the  scale.  Results  obtained 
were  statistically  analyzed.  As  positive  controls  (n=5) 
were used samples without previous silicone varnishing 
and immersing in Indian ink during 7 days. Negative con-
trols (n=5) were teeth, completely covered with silicone 
varnish and then immersed in Indian ink for 7 days.
Results
Obtained results are presented in tables 1 - 4, graphs 
1 – 3 and on figures 1-5.  In group A, the lower apical 
leakage rate was observed when AH-plus was used as a 
sealer (0.252mm) (Tab. 1, graph 1, fig.1).
Tabela 1: Srednja vrednost linearnog prodora boje u uzorcima sa pastom AH-plus
Table 1: Mean value of the linear color penetration in samples with AH-plus
Grupa n SV MAX MIN Median SD Iv
A 15 AH (plus) 0.2524 0.4 0.115 0.25 0.084396 0.285
5
kontrolna grupa
(otvoren apeks)
5.6144 6.057 5.223 5.613 0.387837 0.834
Slika 1   Trodimenzionalna vizuelizacija  linearne penetracije boje kod 
zuba  punjenog AH Plus silerom 
Figure 1. Trodimensional view linear penetration in toot obturated with 
AH-Plus
Grafikon 1. Grafički prikaz apeksne propustljivostiAH Plus u odnosu na 
kontrolni uzorak (otvoren apeks)
Graph 1. Apical leakage of AH-Plus in comparation of Control sample 
(open apex)Serbian Dental J, 2005, 52  93
U grupi B, uočena je dobra athezivna veza između 
paste  i  zidova  kanala  i  samo  neznatno  veća  apeksna 
propustljivost  glas-jonomer  cementa  Ketac  Endo 
(0,52mm) u odnosu na AH-plus (Tab.2, graf.2, sl.2).
In group B, good adhesion between obturation materi-
al and root canal walls was observed. Only slightly higher 
leakage rate was noted in glass-ionomer sealer Ketac-Endo 
(0.52mm) comparing to AH-plus. (Tab. 2, graph 2, fig. 2)
Tabela 2: Srednja vrednost linearnog prodora boje u uzorcima napunjenim pastom Ketac-Endo
Table 2: Mean value of the linear color penetration in samples with Ketac-Endo
grupa n SV MAX MIN Median SD Iv
B 15 Ketac-Endo 0.520933 1.073 0.161 0.37 0.296006 0.912
5 5
kontrolna grupa
(otvoren apeks)
5.6144 6.057 5.223 5.613 0.387837 0.834
Slika 2   Trodimenzionalna vizuelizacija linearne penetracije boje kod 
zuba punjenog Ketac endo silerom
Figure 2. Trodimensional view linear penetration in toot obrutated with 
Ketac-Endo
Grafikon 2. Grafički prikaz apeksne propustljivosti Ketac Endo u odnosu 
na kontrolni uzorak (otvoren apeks)
Graph 2. Apical leakage of Ketac-Endo in comparison of Control sample 
(open apex)
U grupi C, Endometazon je pokazao značajno veću 
apeksnu propustljivost (2.35mm) u odnosu na druge testi-
rane materijale (Tab.3, graf. 3, sl.3). 
Uporedna analiza dobijenih rezultata je pokazala da 
ne postoje statistički značajne razlike u linearnom prodoru 
boje između materijala AH-plus i Ketac-Endo, ali da je 
razlika  bila  statistički  značajna  između  AH-plus  i 
Endometazona, kao i Ketac-Endo i Endometazona. 
In group C, Endomethasone as obturation material has 
shown the highest apical leakage rate comparing to the other 
two tested materials (2.35mm). (Tab. 3, graph 3, fig. 3)
Comparative analysis of obtained results has shown 
that no statistically significant differences exist in linear 
color penetration between  tested AH-plus and Ketac-Endo 
sealers, but the difference occurs statistically significant 
between  AH-plus  and  Endomethasone  and  Ketac-Endo 
and Endomethasone, respectively.
Tabela 3: Srednja vrednost linearnog prodora boje u uzorcima napunjenim Endometazonom
Table 3: Mean value of the linear color penetration in samples with Endomethasone
grupa n SV MAX MIN Median SD Iv
C 15 Endomethason 2.3545 2.67 2.115 2.34 0.179576 0.555
5
kontrolna grupa
(otvoren apeks)
5.6144 6.057 5.223 5.613 0.387837 0.83494  Stom Glas S, vol. 52, 2005. 
Slika 3   Trodimenzionalna vizuelizacija linearne penetracije boje kod 
zuba punjenog Endomethason silerom
Figure 3. Trodimensional view linear penetration in toot obturated with 
Endomethason
Grafikon 3.  Grafički prikaz apeksne propustljivosti Endomethasona u 
odnosu na kontrolni uzorak (otvoren apeks)
Graph 3. Apical leakage of Endomethasone in comparison of control 
sample (open apex)
Tabela 4. Srednje vrednosti svih testiranih materijala 
Table 4. Middle values of all tested materials
grupa n Uzorci SV MAX MIN Median SD Iv
A 15 AH (plus) 0.2524 0.4 0.115 0.25 0.084396 0.285
B 15 Ketac-Endo 0.520933 1.073 0.161 0.37 0.296006 0.912
C 15 Endomethason 2.3545 2.67 2.115 2.34 0.179576 0.555
5 kontrolne grupe (otvoren apeks) 5.6144 6.057 5.223 5.613 0.387837 0.834
5 kontrolna grupa (zatvoren apeks) 0 0 0 0 0 0
Slika 4a. Kontrolni uzorak (otvoren apeks)
Figure 4a. Control sample (open apex)
Slika 4b. Kontrolni uzorak (zatvoren apeks)
Figure 4b. Control sample (closed apex)Serbian Dental J, 2005, 52  95
Diskusija
Za procenu kvaliteta apeksnog zaptivanja endodont-
ske  paste  in  vitro,  koriste  se  mnoge  metode.  Jedna  od 
najčešće korišćenih je metoda linearnog prodora boje10,11 
koja obezbeđuje dobru vizuelizaciju i daje precizne poda-
tke o kvalitetu opturacije. Ova metoda ima i svoje nedosta-
tke (mali molekuli rastvora), ali se može smatrati dovoljno 
validnom ukoliko su eksperimentalni uslovi standardizo-
vani, a debljina paste u kanalu korena što manja.
U ovim istraživanjima, ni jedan od tri testirana sile-
ra  nije  pokazao  potpuno  apeksno  zaptivanje.Efikasniju 
apeksnu opturaciju i manji stepen apeksne propustljivosti 
pokazali su AH-plus i Ketac-Endo.  Veću apeksnu propu-
stljivost i lošiju apeksnu opturaciju pokazao je Endome-
tazon.   
Dobra  athezivnost  AH-plus  koja  je  potvrđena  u 
ovom  istraživanju,  pripisuje  se  njegovoj  ekspanziji  u 
prvim  satima  vezivanja  i  malom  stepenu  kontrakcije. 
AH plus poseduje i izrazitu fluidnost, kojom se postiže 
”lepljivost” za dentinske zidove kanala.5,10,12,13 Miletić je5 
ispitivao zaptivna svojstva AH-plus istom metodologijom, 
ali  posle  jednogodišnjeg  čuvanja  uzoraka  u  fiziološkom 
rastvoru.  Pasta  AH-plus  pokazala  je  sličnu  srednju 
vrednost penetracije boje (0.378mm±0.076) kao i u ovim 
istraživanjima  (0.252mm).  Ovi  rezultati  su  u  skladu  sa 
nalazima  De  Geka  i  saradnika18,  odnosno,  sa  nalazima 
drugih  istraživača  koji  su  potvrdili  dobre  osobine  ove 
paste.5,11,13
Nizak stepen apeksne propustljivosti, koji je pokazao 
Ketac-Endo  (SV=0,520)  rezultat  je  postojanja  hemijske 
veze između glas-jonomer cementa i tvrdih zubnih tkiva. 
Uslov  da  se  hemijska  veza  ostvari  po  tipu  jonske  veze 
je  prethodna  korektna  priprema  zidova  kanala.19  Ketac-
Endo pokazuje i visoku otpornost na resorpciju u tkivnim 
tečnostima. Na osnovu dobijenih rezultata u ovoj studiji, 
utvrđeno  je  da  Ketac-Endo  (Cv=56,822)  ima  najveću 
kompaknost mase u odnosu na sve ostale ispitivane paste. 
Slične rezultate sa jednogodišnjim praćenjem, dobijeni su 
u istraživanjima Miletića i saradnika. (5) Veliki broj autora 
potvrđuje izuzetna svojstva ovog glas-jonomer cementa, 
kao materijala za opturaciju kanala. 4,13-15,19  
Endometazon,  po  dobijenim  rezultatima  pripada 
grupi manje efikasnih pasti. Endometazon je pokazao veću 
apeksnu  propustljivost,  slabiju  opturaciju,  homogenost  i 
kompaknost mase. Slični rezultati su dobijeni i u drugim 
studijama.  Tako,  Matović  nalazi  srednju  vrednost  apek-
sne propustljivosti za Endometazon 2.51 mm3, a Lucena7 
2.35 mm. Objašnjenje za ovakve rezultate treba tražiti u 
činjenici  da  je  Endometazon  preparat  eugenata,  koji  je 
higroskopan sa tendencijom ekspanzije u prvim satima i 
kontrakcijom neposredno po vezivanju.16
Discussion
Various methods are used to evaluate the quality of 
apical  obturation  of  endodontic  sealers  in  vitro.  One  of 
the most frequently used methods is linear color penetra-
tion 10,11 and is providing good visualization with precise 
data  on  obturation  quality.  This  method  has,  of  course, 
disadvantages (small molecules of the solution) but it can 
be considered valid enough if experimental conditions are 
properly standardized and the amount of obturation mate-
rial in root canal minimal.
In our study, none of three tested sealers has shown 
complete apical obturation. More effective obturation and 
lower rate of apical leakage were observed when AH-plus 
and  Ketac-Endo  were  used.  Higher  apical  leakage  and 
unsatisfying apical obturation was noted when Endometh-
asone was used.
Good  adhesion  achieved  with  AH-plus,  confirmed 
in this study, can be addressed to its expansion rate dur-
ing  the  first  few  hours  of  setting  and  low  contraction 
rate. AH-plus is highly flow, and that is how adhesion to 
dentine  walls  is  better  completed.5,10,12,13  Miletić5  was 
investigating obturation properties of AH-plus following 
previously described methodology, but after one year of 
sample  preservation  in  saline. AH-plus  had  mean  value 
of color penetration 0.378±0.076mm which is coinciding 
with  our  results  (0.252mm). These  results  are  matching 
De Gec’s et al.18 findings and other authors’ results that 
have confirmed good properties of the AH-plus obturation 
material.5,11,13
Low  apical  leakage  rate  of  Ketac-Endo 
(mv=0.520mm)  resulted  from  chemical  bond  between 
glass-ionomer cement and hard dental tissues. The con-
dition  for  a  chemical  bonding  to  be  ionic  is  previous 
adequate  preparation  of  root  canal  walls.19  Ketac-Endo 
is highly resistant to resorption in tissue fluids. Accord-
ing to obtained results in this study, it is confirmed that 
Ketac-Endo has the highly compacted mass comparing to 
other two sealers (CV=56.822). Coinciding results were 
observed in one year follow up by Miletić et al.5. Great 
number of authors is reporting about exceptional proper-
ties of this glass ionomer-cement for root canal obtura-
tion. 4,13-15,19
Regarding results from this study, Endomethasone is 
in the group of less efficient sealers. It has shown higher 
apical  leakage  rate,  poor  obturation,  homogeneity  and 
mass. Similar results were obtained by other authors, too. 
Matović has reported mean values of apical leakage with 
Endomethasone sealer 2.51mm (3), and Lucena is report-
ing 2.35mm. These data may be explained by the fact that 
Endomethasone  is  eugenate  derivate,  hygroscopic  with 
tendency to expand during the first hours of setting and 
subsequently to undergo contraction.96  Stom Glas S, vol. 52, 2005. 
Zaključak
Ni jedan od tri testirana materijala za opturaciju nije 
pokazao potpuno apeksno zaptivanje. Najefikasnija athe-
zivna veza između paste i zidova kanala, odnosno najbolje 
apeksno zaptivanje ostvareno je primenom paste AH-plus 
i Ketac-Endo, a najveću apeksnu propustljivost pokazao je 
Endometazon.
Trodimenzionalna  opturacija  kanalnog  sistema,  kao 
završna faza endodontskog tretmana od suštinske je važno-
sti za sprečavanje reinfekcije i očuvanje periapeksnih tkiva. 
Pojava apeksnog mikrocurenja je najznačajniji faktor rizika 
koji može kompromitovati endodontsku terapiju.
Conclusion
None  of  three  tested  obturation  materials  has 
expressed complete apical obturation. The most efficient 
adhesion between sealer and root canal walls was achieved 
when AH-plus and Ketac-Endo were used, and the high-
est leakage rate was observed when Endomethasone was 
obturation material. Tri-dimensional obturation of the root 
canal system, as the final stage of every endodontic treat-
ments is of the utmost importance for infection prevention 
and preservation of periapical tissues. The most common 
risk  factor  compromising  endodontic  success  is  apical 
micro leakage.
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